Synthesis

[Y 2 (NDC) 3 (C 3 H 7 NO) 2 ] n (1)
Yttrium chloride hexahydrate (0.225 mmol, 0.0439 g) and naphthalene-2,6-dicarboxylic acid (0.225 mmol, 0.0486 g) were added to a 25 mL jar followed by DMF (6 mL). The solution was sonicated until material fully dispersed before placing in the oven at 120 °C for 24 hr. After cooling, the resultant crystals were rinsed several times with fresh DMF and acetone, followed by vacuum drying. Replacing yttrium chloride hexahydrate with yttrium nitrate hexahydrate resulted in the same product, suggesting that counterions do not play a significant structure directing role under these conditions.
The same material could also be synthesised rapidly via microwave assisted heating, using the above quantities and heating for 1 hr at 120 °C in a 35 mL glass vessel. The resultant material underwent the same washing process as for the solvothermal synthesis ( Figure S1 ). Figure S1 . Comparison of the calculated and experimental PXRD patterns of 1, confirming phase purity via both solvothermal and microwave synthesis, and the ability to produce 1 using yttrium nitrate hexahydrate. Yttrium nitrate hexahydrate (0.1125 mmol, 0.043 g) and naphthalene-2,6-dicarboxylic acid (0.1125 mmol, 0.0243 g) were added to a 25 mL jar followed by DMF (3 mL) and water (4 μL). The solution was sonicated until material fully dispersed before placing in the oven at 120 °C for 24 hr. After cooling, the resultant selected block crystals were rinsed several times with fresh DMF ( Figure S2 ). Yttrium nitrate hexahydrate (0.225 mmol, 0.086 g) and naphthalene-2,6-dicarboxylic acid (0.225 mmol, 0.0486 g) were added to a 50 mL jar followed by DMF (6 mL), water (15 μL) and nitric acid (150 μL). The solution was sonicated until material fully dispersed before placing in the oven at 120 °C for 24 hr. Upon removal the jar was placed in a cooled room, approximately 16 °C, and left undisturbed for 3 days, resulting in the crystallisation of block crystals which were left in the mother liquor ( Figure S3 ). 153. Approximately 32% of the cell volume is not occupied by the framework and contains diffuse and disordered solvent molecules. This electron density was accounted for using SQUEEZE within PLATON (Spek, 2015) which calculated a solvent accessible volume of 607 Å 3 containing 179 electrons (the equivalent of ~3.9 molecules of DMF) per unit cell. Crystal structure data are available from the CCDC, deposition number 1878170.
[Y(NDC)(CH 3 CO 2 )(C 3 H 7 NO)] n (4)
Yttrium nitrate hexahydrate (0.05625 mmol, 0.0215 g) and naphthalene-2,6-dicarboxylic acid (0.05625 mmol, 0.01215 g) were added to a 25 mL jar followed by DMF (3 mL) and acetic acid (130 μL). The solution was sonicated until material fully dispersed before placing in the oven at 120 °C for 24 hr. After cooling, the resultant plate crystals were rinsed several times with fresh DMF and acetone, followed by vacuum drying.
The material was could also be rapidly synthesised via microwave assisted heating, increasing the quantities by a factor of four, and heating to 120 °C for 2 hr in a 35 mL glass vessel. The resultant material underwent the same washing process as for the solvothermal synthesis. These quantities were also applied for bulk scale solvothermal synthesis ( Figure S4 ). 
(CH 3 ) 2 NH 2 [Y 3 (NDC) 3 (HCOO) 3 (OH)] n (5)
Synthesis conditions were adapted from a previously reported procedure for analogous rare earth MOFs (Xue et al., 2013) .
Yttrium nitrate hexahydrate (0.0435 mmol, 0.0167 g), naphthalene-2,6-dicarboxylic acid (0.0435 mmol, 0.0094 g) and 2-fluorobenzoic acid (0.348 mmol, 0.0488 g) were added to a 25 mL jar followed by DMF (2.5 mL), water (0.5 mL) and nitric acid (70 μL). The solution was sonicated until all material fully dispersed before placing in the oven at 120 °C for 24 hr. after cooling, the resultant crystals were washed several times with fresh DMF and acetone, followed by vacuum drying.
The material could also be synthesised rapidly via microwave assisted heating, increasing the quantities by a factor of four and heating to 120 °C for 2 hr in a 35 mL glass vessel. The resultant material underwent the same washing process as for the solvothermal synthesis. These quantities were also applied for bulk scale solvothermal synthesis ( Figure S5 ). To prepare the sample for 1 H NMR spectroscopy ( Figure S6 ), a small quantity of 5 was added to DMSO-d 6 with five drops of D 2 SO 4 , followed by heating until all material was solubilised. The integral ratios of characteristic resonances for the aromatic protons of the NDC ligand were compared to those of the in situ generated formate and dimethylammonium species. The integral ratio for NDC:dimethylammonium:formate was found to be 3:1:2.6, which correlates closely to the crystallographically derived ratio of 3:1:3. Figure S6 .
1 H NMR spectrum of acid digested (D 2 SO 4 / DMSO-d 6 ) 5 with peak assignments.
[Y 2 (NDC) 3 (C 2 H 5 O)(H 2 O) 3 ·3(C 3 H 7 NO)] (6)
Yttrium nitrate hexahydrate (0.225 mmol, 0.0862 g), naphthalene-2,6-dicarboxylic acid (0.225 mmol, 0.0486 g) and tartaric acid (0.1125 mmol, 0.0169 g) were added to a 25 mL jar followed by DMF (7.5 mL), water (3.75 mL) and ethanol (3.75 mL). The solution was sonicated before placing in the oven at 80 °C for 24 hr. Single crystals were isolated from the resultant gel. The bulk material was spun down, washing with DMF and acetone, yielding a mixture of phases ( Figure S7 ). 
TGA analysis
Thermogravimetric analysis (TGA) was performed on all MOF samples to determine thermal stability. The profiles were collected by heating from room temperature to 800 °C at a rate of 10 °C/min under an air atmosphere ( Figures S8 and S9 ). The MOF sample of 5 used in the fluorescence measurements was prepared via the microwave synthesis method, followed by extensive grinding of the crystalline material to produce a fine powder. The finely ground material (2 mg) was suspended in 5 ml of 5 mM DMF/metal nitrate solutions and sonicated for 30 minutes to ensure suspension before running fluorescence measurements (λ ex = 287 nm, Figure S10 ). The same quantity of 5 was used in the study of Cu 2+ quenching, suspended in 5 ml solutions of the appropriate concentration. Three days following the measurements, PXRD of the samples was carried out to assess the crystallinity of the material ( Figure S11 ). 
